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profile in the depth direction of the substrate using a new 
constitution, and to provide a manufacturing method of the 
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SOLUTION: Trenches 2 are formed in a silicon substrate 1, and an 
epitaxial film 5 is formed on the substrate 1 which includes the 
interiors of the trenches 2 by an epitaxial growth method. After 
one part of the film 5 is subjected to etching treatment, an 
epitaxial film 6 is formed on the substrate 1, including the interiors 
of the trenches 2 by an epitaxial growth method to fill the interiors 
of the trenches 2 with the superposed epitaxial films 5 and 6. When it) 
the surface of of the films 5 and 6 are planarized, different layers 3 
for extending in the depth direction of the substrate 1 are formed 
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[0 0 0 6] $fe x KHim v Ii0 5 3 8 5 4 

tfev>T«^?nfciaxffi«r02 nc^to $f, 02 
1 (a), (b) IC^r^oiC. Wfcl ZOidQLbU 
2 i*»j«u ^©±{-0 2 l (c) icjjVfj:-? 
fc, hbVf-f*3SPfi:3TS©K-^>hjKJtt**xif^ 



• (6) 



V ^i&Slg i: x e ;l/fi2fiXS(c «k •? SffiEtt 
[0 0 0 7] fcfcU h by^rtKffliixe -wV 

sti*. cintc^tT, ^Rtthu^p'jaJomxvf 

[0 0 0 8] YVy=?-ftWk3-\Z 

;i«3V**. g^xtf^y-wi/fcifctt, 02 2 
(a) , (b) {C*T«fc-5tc, SKI 3 0©±{cWPgU 
13 25:S«Mil3 1*EiU 02 2 (c) fc 

^•r <k 3 tc 5/ u n >s« i 3 o (DmffitfmtHirzm} 2 o 

©#fcxfc!**^-wUi 1 3 3^fiKfi?-&«^}*^ m 

mmammmam (132) jcxe**^;m 
1 3 3*mit>&$infrmm£%z>o mix****** 

&ffilis xe^^>^;l/Ml 3 3*W®MOS<Dt>U 

x»jawwi:u -?x>;t%m<tmi 3 1 

T-SgBfcLT, SKtJiliPg&tt (13 2) <0g#t)tf 

&tm^ct*. mm 1 3 i±fc««i-fe**»^y 
3>o«t/2;^»)(D^»^#^p,nso zcx\ ens© 

(S»s^feff (7 0 o~8 5 or) ttrnvtititrnte) 

(S i H4 ) IcRZT'Jtufri/^y (S i H2 C 
12K hV9BJW?y (S i HC Is ) ^©a§g® 
A#X£fflt/vfc^ HC 1 ^X^tlAS^c: £fc <fc 9 

[0 0 0 9] LfrLfctf^ SJS*jS*ffll''Sftl6tjS 
iiag*ffiS(t1-S<t^ttxe^^+;l/Hi 3 3 ©l£ 

attoiHfc*3i*fic-rfc^ofciaiHM(* t a&*. jet, 

sn^o *ftx £js«s&mcfcfc>#fctes-e©j£gi§ 
st'SSir^x t £ s x ? ^ y <ff?ft zm^zctits. 
v?yyu-htf'hz^mfT*ft<, x.v?y>?ftm*> 

KfcWmc <t t» Itf feJ6^f L fc HBPgP#©#©x <y f- 

yy-pttft<asjsatox«y^>yafit*#<. 50 
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[ooio] ttf^T. ±«E<DS^xtr**->+;i/S$Bt 

[00 11] 
[00 12] 

hit (JSf«<DJ±^) *< rij 6ftat">© 
fcfcfLT, ig7X^^h©^f*M^fie-rsci:T^ 

mmittmmttkZo 

[oo 1 3] Y\s-y*<DB» cwsamm icn 
rzimiti. mimzmxmmrzvxsyi-ftmcmL 

[oo i 4] w^S2tciE«©*^*affi«jg{c«fcn 

[0 0 l 5] i»*3S3fclB3S<3!3J:-5K:, 

«fc H/>f-*JKl«*tl*. *LT, xe**^-wl/|£ 
^■^^^fig^tiSo S?.tc, xt!^+^+;l/K©- 

[0 0 16] C©^, Xtr^+i/+;l/^<7)-g|5^X-yf- 

yytmt § c tfc J; 9 h \yy^x<Dmomw*j, 
IM3-asoxyf-yyfflai: % xe^*'>*;moj«il 

So 

[0 0 17] ^©^, ^«M*S46±Oxtr**->-v;l« 
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v>&w*wmtt£ft%o o$ t>. a&xe**s'*/MR to o 2 6] nucm 1 4 iz$m<D*mw&&<ow&i5& 

[0018] W^JS 5 (Cfagc<D¥t!H*g«<Dg{3a73 Sfc [002 7] M&R 1 5 {Cfa«©¥«<*S®©IBi7ji£ 

*n«s h^yf-otm oraMM) fcttLH/y* fc*tu& asfcs (M*.tflMttt) *«LTxe** 

Jixvf^^i/-v;l/^g(cfe^T<tt)xlf^+>'-v;PK<0 □»OX>yf-vy*aate^'»T<ixe^*'>^;l^[te]t 

[0019] 6 tcf3«0<J: ? fc, h UVf-ftOJlE ^ b- htf*t^fc«>, «fc t> Pft$fcMP«B©»* 

ITOiif ^*->t;H©iffiiS« o i: I, HUb< h x-y^:^7lfc£f acfctf-etSe 

py^rtoffl!l®T?oxtr^^^-v;i/Ko^ffilS ; &/5fc [0028] msmi 6icim<D£$ic, 

xK**5/*;WB©«&tt*i&±*"*cfc* , T?S Txii^^^^H^^iibTM^y^SJPWfeJ:^ 

[0020] mtm 7 fcffiMK© j: d fc, h uvf-mitt upsmisofsstttfisu-r s. 

F7'fxy^vy*fflv>Tfe'>x'>» bx-yf-yyicfca [00 2 9] ffrsJSSl 7 teiB«©#*f*^©8B6:#i£ 

H^rttxy^yyicioTtinX^iJlfcOTrtt-P* 20 tc«i:4at£ xt!^+->^;VM<O^XS{cfei/>TF-^ 

h uy?bQxmmMt*mirz. tic**) Mn&wm ^mem»s»^tmx«mm»kft^ * 

iMWfcStt* Kfl^^X'y^V^&telilSlifcbTIJlP •*»*r*Ci:*«Tt-*. 

gm»facfctfi5Jffii:&3o ftoT, xK$r*s/+;i/ [0030] W^Si 8icmm<o&oi^ xe**s>* 

[0021] msm 9 fe<ktf 1 0 tcmm<Dm#m&<D msmm^c^xmm^m t. mm^ t 

■basic *tu& ^s<Dhu^^©wpgp%x<y^y \sy**&m>w&*&.foxmm%m <asiw>rt* 

7?zckic&*)mQ®*fctfzckX3.vf'*i>'*)\< a) ic^xm?tfn&yiLxmwF&z&'b?%ck 

•y^v^MStt 1- uy?xv?y7Wm>mX'&-3X>t> 30 [0 0 3 1] M$*i 9lcfB«©,J:$fcu #${fctt©i$« 

^T-feoTfefi)TMcD«^t<)nX-rsc:fcft^T*feSo EIIB^fcfetfSg&ra*, xK**S/+A»»8*fT 

[0 022] Aug 1 oicmm<D¥m&mt<Dm ^rcm-^^mmm^^^^mmmcm^ 

MUmo&vlt. Mpgflx-y^v^MXtcot,^ * bTfrSfc, IN^iB^O^fai^^tol^tt^ 
gT'feSo [0 0 3 2] »^2 0:fe«fctf 2 1 »Cia«<D¥£#S« 

co 0 2 3 1 mim 1 1 icm®(0¥mftm&<DW&fim <om^ism<D^^ic. m&xv****>i>m&®m 

icktUi, Xtf ;I/|K©X -y ^ffiliCffiftoK b< «x«y ^/S-y *i£lcJ: DTOftt" S C 

fiSX'y^yKJS^^SilfclCiOx ffi^-5?fcM 2fe<ktf2 3fc<fctllf, vX*«iHSMfcL<H:F i 5-l' 

Pfi^i^fc©*fifc£"fSCi:.tf'Z***. 40 x-y^-y^oxh'y^fc-rsct^Rffigt^tJv SB© 

[0024] M$ai 2*j;cm 3tcta«©¥*fc»« ¥«<fcfcfctt*toxm*©fa±*H*t 
©■BBrtrttKintf, iw^t^safcivfVT* [0033] w^2 4tcia«oJ:3(c, sputttax 

[0025] wk x n$9i 3icmm<D*mwm&<Dm *)im&L<it£m£km%rcii7 : e?i>77xmzfim? 

mismcztiii, *x«flfc:j:*X'y^vysis»att scfc-jfweaBi^fiarafssiyBu wc, wwi 

mwiLxft? cttfvjmx&ztcibs «saffi^oj5» [0034] »*^2 stcGvo^Nmscowt^ 
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xif^^ii matt. 7^yr^>va>m) <oim 

mfc£V7*)l77Z¥m#m*®m&.fo2-£ZCblc 
[0 0 3 5] CCT, H b>^©ffiffij®fr 
Stt3rf>\ Hte^THi7*;l/77X^#*W*§llfl: 10 

[0 0 3 6] ¥»f*««±0#^#«Sf*li© 

ag«*¥affc«n*o ost>, 7*;i/7rx¥»«itcD 

[0037] mmz 6 teiaiEo^NM*s«ossBi^ 
fcj^ur, his>f-<6&K (mtsmm) icml\-\s> 

[0 0 3 8] mmi2 7lCtm<D£5iC, HUy^rt© 
l£ffiT'(D7 ; &;l/7 7 X¥#f*HI<Dfi2§iIS£ a i: U H 

V^SSfcBfcLfcfct, B/a<F/2/J©8H»£« 
ES-esfc, 7^l/7rX¥*#K©a&tt£ft±'rs 

[oo 3 9] IB^2 8tfa«(D<J;3^ hPv^-ta: so 

fb^-rc ttct t) Bipas^Am^ffc^n, s&€§i© 

fcfc5„ tfe>T, 7^77 X¥«#Komtt^rlSl± 

[0 0 4 0] W«9l.3 0fcJ:tf 3 l (c-rao¥*ttttK 
©SBS^tCfctl^ 3ra©hU>^©Hoa?*xy^ 

> ?f a c t tc i K> fflaWZititf % c b r-T&vy rx 40 
¥m#m<Dtm&*ft±z-&%<ittfT*%%<, conn 

TfeiT'J&ot t »r ao«t totax-r act *^t*^ 

[0041] #{c, m&h3 1 icmm<D¥m#m&<Dm 

il^i£<D«fc5*c. ffipgpx^^y^-y-^Xto^T, « 

[00 4 2] M#R 3 2 fcffi«©¥«{*Sffi©I!ji7j i£ 
fCfcfttf, 7*;l/7 7X^ftK©fi2Klgfcfel,>TK so 
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[0043] m?m3 3 tiaeo¥sw*»Roi!iji^j* 

{c<fcft{f, 7*;l/77X^ftfl^Q#£Si&&tr«£fc: 
«$gU-hftMg^fc&fcX;l/-7V hCffiT*^* 

ns^ ****** m*fmmic&!)jmLii& 

ic, 7 ; e;i/7rx#«»H*^{cS4i>iife{f, 7*-;i/ 

[004 4] ffiim 3 4 {cffi«© W*8««D1BI;«£ 
icztufs xe#*'>* ;m©^li:7*;i/77X^ 

;l/-7> KfeflLtr*. 

[0 0 4 5] ffi#m3 5 {CfH«©^««C»«(DS!it^ 
©«fc3fc, xtf^^+;WgcDfigKliS{cfei/>Tffl3itt 

& 3 x e * *->'*;t/^a«>&&{;: fctt 3 MPg&©§# 0 

mmnflutm <♦ *» d mr< c i: * -r s x y 

[0 0 4 6] USUI 3 6 fcfB«©^#a«©8Bi^ 
(c<fcn«, xe^*^+;Hlox>y^y^jaa{i:«^bK 

[oo4 7] mms t mmmmm^m^m 
teintf, xtf^^/i/^stxy^v^saafc^rs 

[0 0 4 8] W^«3 8{Cia«©^#Sfi©iBS^ 

[0049] »«93 gtceno'^Vf^tsoffie^ng 

«>+/l«*lffllW*ci:-e, c©BU:tett*»ll¥»K 

tf, *IS*f 'J3» ©x-y^vyu-h3b^#t,^fc 
J:9WWteHn»©#*x-y?-:/y|S£f*ci: 
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[0 0 5 0] gft$34 0fcE«©J:3»c, xtf**->* 

;l/K©j«K©ISf;:, taxST-fc^ h uv*»rtie©x 
•y > y v X * tcffl I ^©£gB£Rfc£ L fctt!ST*x M 

coo5i] »^3S4 1 icm®<D¥mwwR<D®mftm 

{c«ktttf, xe#*^+;UJK©j£Kxetc:fc^T 
>htft%X*tt®*mATZZ£VM&z.VZ*i/* 10 

[0052] 4 2 teiE«© J: 5 fc, ©HKJSig 
fcfe^T, #8fttt©i$ffigB^£fe^TS&attafc?f-5 

[0053] n«qf 4 s\c%m<o!mtow&<owf&fim 

[0054] mm* 4fe<tcf 4 5icmm<D¥m#m& 
<DW&jjm<o&?ic, a&xvf**^*;Miia&©sffi 

*9HSifife U< itJLy^iy Affile J; t> spSMfr^S C t 

■ea»*ffi*r*c »*r, »*^4 6*$ 

<fctf4 7{c<fcftff, ^Xi'MfclJf^fcL'UiF^'fx-y 

[0055] st^ 4 8 icgko j; ? tc, spaftjaax 
**Mw*fcttr**7r x«fcfig§tf § c t -eMtea 

[oo5 6] mim* 9{cf2«cD^»»««jatin 

%mtz&wtmn7x^t y-mt r 1 j ^namca*. 
snaif-ofcWUTs iSTx^i'hco^^ cast 

(ttttV) rtte«*WS*ffliMMfCfclcJ;»> 
[0 0 5 7] tt*S5 0tCta«cO^»SS#S5I{CJ;n 

[oo58] 5 1 ic&m<D*m#mmmc <t n » 
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« ±T'©^£gj>v£{Si)£-r £ C t #T* 1 5 0 
[0059] flt$3 5 2 tcroo4WUtftOCBfi£& 

t, xfcf**->-wW£gi£(c«fc») hU:/*rt**Myf& 
${*S«±fcxe**»>*;i/jl;W&£2n3 0 0$$, 

h U:>*rtfc*^Txe**5/*;i^rtMid||*ttfc 

©p*a*&#fctf e. h i^fwafe&sms. o$ 

[0 0 6 0] 25{c, 39M*afcJt©xl£*:*3/+;l* 
[006 1] 5 3 (CfH«<D^»»S©Sii73 j£ 

©«fc-5(c, h^v^jbnxttK^-Yx^^y^ffl^Tfe 
•>x-y hx>y^>^tJ;SS*ttx-y^y^cJ;oTfe 

inx-rscfc^TtSo 

[0062] tl*^ 5 4 £IS«<D¥«#8«<E>ffi§;S)£ 
[0063] H*Ji 5 5 {CfB«<D#«{*««©»!it73 

KttB*«v^e!), ^SK^K^o^aafcitJ^'jtJ- 
Kftsas*** c tic j; »? , wneattffAfiww* 

[00 64] M«91 5 6 tClB«<0¥««»«<Di!3i^}£ 

[00 6 5] W^Jg 5 7 (c!3§t©¥#<*»£<Di!iji73a; 
<Di^tCs aiixtr^+i/-v;WB.afeJ:tf»«»dc^ 

[0066] B^3H 5 8 fcia»©¥aittg«<DHj§2;*£ 

t, xtr^+s/ir^rtsatcfcohuv^rt^ftfe* 

¥mfom&±<D x if 5r * z/ -v ?> 0f ^ A^Tfe 
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co o 6 7] 5 9 icmmvtm&mfovtmm 

U HP^©IWP$-e©&S:Fi:U h-Ul^?* 
tic**), x.\?**i/*m<DWm*fo±2l£ZCt 
[00 6 8] 

[oo69]0i, 2 it, *mm<o&f®a3Vz*m# 

S«©gfiilS^-r«ll®»Tffl0^fe«„ 02 (d) t 

»5"J3V«S) UCKUV^2*^fig?tl, CO his 

y? 2 o Aff(c»«ni^u n ym3 mmstix^ 

So m^'>U3V^3ttSi2.xif^+->-v;l/figg(cJ: 

Sfe";3V«R*fc?K $fcx JW8*^y3y|l3ttP 
SOaMTCfes. iot, sfii tffifW3<3D^ffifcp 

«fc t> ^St^SBictf LSM(«AOTh£ BO***** < * 

■ax^*. «6ic, sua it, M2f r-l^/ 
2 rtgpfcmao K-xy r-isst&s i-5 (cxtr** 

[0 0 7 0] %lc, ¥*ffraoSBfi^«IK9rr3. 
*f, 01 (a) {ojVr<fc5fc, l» 3 >g«l 

£ffl*<r3o *LT. 01 (b) tc^-r«k5fc, #£B 
i/ij3yS«l©±SDtC, X-yf-vy^X^fc^S^U 

Mjyy?7*-te«fcDBrB©1MWc8lP»4 a£Jg$ 
■TSc Of 9, h Uy^iDXffiB^fflp-rs 0 C<DS?ft: 
Ii7fyyti K^'l'X'^ymoTt^i-y hx 
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[00 7 1] 25fC, 01 (c) (C^-riatC, >"J3 
>B6ftH4 *TX*teLTJMS*^U a>«6 It h U 
>^2%^fig-rSo BlPSU a*»6F5fXy 

*>yt«fc!JS73l4x>y^yy;&§ifigU M^y^2% 
Jg^So il©H5'l'x-yf-vy{COI/''T{±, -teWfC 
¥»#7o-bXT*ffl^e»n5R I Ej£ (Reactive IonEt 
chmg) *fflv^T«gi/ >J 3 >««««Mrftfcxy =f-y 

[00 72] hU^f-iPltBLT, K5^»I 

io (ciSSTjttx-yf-yyyn-feXfc/Bt^fctfv 7x>yh 

ttaic j; ag^ttx >y *yy?u -tzm^r & i t\, 
K{tH4©F^pgi54 atc^^nsawbii^ 

»HF*JK«iTSJfe»LT»SUT*tx TM 
AHjgffilCkS r-U^X-yf-y^&frd. TMAHS 

iSia^isttxyfvy'tti'y 3yg« i omysmc 

«fc Oiyf^U- h*IW:«f:V»o«»tt*«^*t» 
<DT?> «fc *5ig[7X^;7 ho h Uyf-Ani*fr3±T-f±, 
Si (lio) Sffifcffi^T, M/y^ffiBffs i (l 

20 1 1) mt-rzctxs i (iio) ssts i (i i 

1) ffiOMWt (1 : 6 0) tJ^iSTX^htaltf 
RlirefcSc Sft, x-y^V^ifcicLTTMAHOffi 
fc K O HJSUfcffl v->« C fe pfftgT'fe So 

[0 0 7 3] §|««#, 01 (d) {C^fJ^fC, VX 

^Mi:LTffl^ftlMbBi4*»5gbm 02 (a) tc 
^•r<t3t;:, xe^*^-v;l/dcft*ffi'\ M^y^2rt 
*^i6fcS«i±{cxtf^^;Hl5*»fig-rs (h 

uy?2oftmtcmm*v**i'*)m5zmtf& 
sitfcfcm&mts h isy?f*imc{mLT^5t%&ff& 

SftJ6fiSS6 (HaS 04 ) +jgffi{tokigj!k (Hz Oz ) 

t)^«rfT9 c tmmxtbZo H F TkigattckSgtjf 
icis^Thuv^jitfcffi^fcTX^Wfcil (4) «Mt 

S-r«Cfct.RWB-??fe»3, 01 (d) TH±CCD«^^ 

noetic**), m& i rnvstsmmmsL-c*. 

KZWfit. M&m : 8 0 torn H!ll:2 0~5 
0 'J -y : 800-1 1 50 ffiS 

^H: l~3»*fflVSo Sfc, xtf^+^^;l/j^5<D 

T'feS) o 

so [00 7 4] ^IC, 02 (c) t^-TJ;-5{c, xtf^^ 1 
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*> * Am 6 ©JjWfcfx r> o MKM&&Bftim&kG'C3b 
-Tiotc, «MMtfcjjWU-hfcOBBflMc<Bi'»T, fig 

S i Hi ZimXZ t LTffl^fc»*, : 8 Oto 

m Hz ffift : 2 0~5 0 'J *y S 1 H4 ft 

»: 0. 2-0. h;l//$h S«fia:700~ 

1 1 5 ott-f s a 

[00 7 5] C©J:-5£«&xt!**;i/*^p5, 6© 

[00 7 6]fCT', §2 (c) Oxt!^g(cM?> 
02 (b) {C^-T^df^ xe^^>^;l/»5cD^K^ 
tc:fel,>TXt? Z*i/*>m 5 (C*fL M/V* 2 ©BlPgP 
^•(DX>y^yy*HC ltfXgAtCtSiTSo Ma&# 
O-M^ifSt, 8 0torr, H2 M« : 2 0 

~5 0U-y h HC1M«:0. 5~1. 0'J«y 

h SSfifi : 700-1 1 5 0tm. CI© 

©js^©x k * *~>-v >m 5 ©x ^ yvmz'bz < -r 

£<mS©m»3I&ffT*©X-y^^ 
MSLlA, OStK Xtf^^->-v;l/^5©X-y^>^j|Q. 
gtefe^Ttt> ^>*<i:t.X-y^>'^X(cS®l©g 

%z&m.<Dm&icm&izuwr%o mmcit, 04 

t^-rj:3t, 1 1 00t;«±fcffi^Lrx<y^y^jI!l 
So Sftu ^St?©x>y^>^Ma*ff^c:fc{cJ;f)X 

>y ?y?m&&M < x^-7-y h *^±*.« ti,>o it 

^J^fe$«. MP^©x-y^y^tcpLT 
fei, HC lfdiSfHz ^f^oTfe-yUnyiOi 
•y^>^#ffl^fe<3, HC lX-y^>f7*t|SH||{i:^» 

a»fr*^^*ci:«5MEU>o <:©HCiSfcttH 2 
kj: a x>y ^ vy»ix tr^+->+;i/ffi 5 <Dim*n 
•5 l p - c v d y^-rttc^^x b-ciaaf s 

*W&*£frS>fcX;l'-:Ay hoift±*qi!#i»t*o 
[00 7 7] £l<0«fc^^. H^y^-2©WP»*xyf- 
y^Lfefc, 02 (c) (CTfif <fc-5k:, Sgxif^^'> 
+ ;l«6*«ll?**o cnfcJ:9, S&tttffiLhf 

5o sa©xe^4^>'^;i/figg{cfei/>Tfe hi^y 
f-wpawawcoaa^A or) *<58£-rs«£fc«, 
ffifc xtf**i/*;nj|6©HC 1 i-yf y^iitx 

So 

[0 0 7 8] *LT\ a^fcr**5'-y;l>J*«*«c»6 
l±©xe^^>/^;UP5, 6©gB*¥E{t;LT\ 0 



2 (d) fc^-TJ:-5{c, hU>*-2±te»*lft«**l< 
"to ymitlClt, CMP (Chemical Mechanical Polls 

h ) xmzm^Zo cmp xmvits Sffio^ffliktja 
•wm^sf s$n&;fcs„ cmp mm) © 

ffitC H7^x-y ?y ySBmc J;SX>y *-M«y ^jjtcfco 
TTOftLTfei^o 

[0079] ±IS©*nixS{cd; 5»figbftffi«S[H Q* 

io ©ft*#8^J&SL;fc<E>©i:fciS&»), 02 (d) fc^ 
■f*5.fc, ¥$#Jf (ttftff) 3*W®ZWRmt¥- 

sawiai msftffl T'©i2:^t)^-)S6B©jt tb/aj 

[0080] 02 (d) te7jk-f¥mftw&%m-> 
x, mzif, *m!&m%5 4 3821 5^(cM^?nr 

^ S <fc d *WEEM 0 S t>U X S c i: 

So c©«fcd{c, *nai©»8if±Ti2©if^wrso 

20 (f ) iy'J xyWS. l fc h l/>*-2*»*Ufc», xvf 
^^'>^;l/^ft»c<fc h 2 ft^*fc»K l ± 

;l/^5©-^©x>y^yyj!iafcx xii^^i/+;l/»6 
©^l^ai^: 1 \33Ltcim&®ft-3 X V 2 ft 
«*i/5:Xt!^4 1 ">^;VK5 ) 6(CTa*ii^ 

fc, SS^oxif^^+^s, eoaffi^TOft 
bfto iciT, xtf^^>+;va5©-a5*x>y^y^ 

saa-rsctjcfco M^>^2T©Mpgp*^>}> c 
©^r-xif^^-v^ecfiai^fftons©^ ffl 
30 pgp©s^»)*aifjLTa)i^^ cr) 

tfT-tSo Sfc. aii^ffi(CJ;oTtt, x^Ji^^+;l/ 
K (5) ©-gi5©x>y^y^fiiak, Xtf^^^;HR 
(6) ©«aat*ffi»lajff ^ C itj; t), ?^{ca 

att^iRi±^s 0 $p,tc aax frmmtte 

tfciO. ^Iig©7 i -'VX^figfCfe^S^*-&«[5lS 
■fSCitfTtSo 

(D) Xt?^^i/^;l/M5©x>y^>'yiQ,Jl{£:{i > afb 

fettzf^^A/^SH^T^tzKigSftttzKm© 
« 5C*Bx-yf-v^ffi«ffli,%fe 0 ^©i^fc, x^^t^y 
+ ;Mg 5 ©x-y f-^yjaa^SftTk^ s u 
3>aofl:*«xy^yysjS*ffl^«ckfcJ:») x (6 
^ - v't ffipsp^a <* t ©£|&5ST acktffts. 
(m> xk^sz-v/mh (5) <Dimwmt^i>*i/ 
*>m (5) ©x-y^vy*aat%> isi-©fiaisBrt 

T'SiKLTfB <fc5(cLfc©T\ xt!^+iy-v;l/^ftt 

(x> x^>*s/+;ni (5) ©nawaakxtfi'+s' 

so -v;Wl (5) ©x-y^>^iag^r3 c 5tf : f-5 < j;5(cLfc 
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set ^ ri^t?$ s asas^©*^©^* 

tei^trc*;&Sfcfct>fc;uu-:y*-y F*ft±£-£S<:fc 
*<T*tS 0 

m 2 ©gfifi©J$i) #fc, 8! 2 ©ftgSJfc!!*, m 1 © 

mmmmt <D®m&ztpMcwm-? s 0 

C 0 0 8 1 ] 0 5 , 6 fet, #||«5©Jgf®fc:|3W- S¥## 
S«©SiiXS?r^W»rffiET-*5« 06 (c) fc 
*f J;?fc, ^»#S«?:«^«^y3^B« (IMS 10 
*J"J a VW(0 l l fc F I'V^- 1 2 fcTOSft, c© 

huy?i zomicitm^v^ym mm) 3 
jaraastitvs. 

[0 0 8 2] *^SWBffiT?tt, 06 (b) WhW? 
1 20rtgPfc8iixVf^^->.v;l/«l 5««S«««R( 
©m*fi*JIMiiJ-fSfci&fc, x(f^+->t;HIi(0 
F l/Vf- 1 2©Jg:ffr£X*LT^S„ 

[0083] n\ 05 (a) , (b) fc^rj^fc, 
f U 3 VSR 1 1 ©±fcgSPgB 1 4 a £Wf * KffcM 1 
4£B3gT£o *LT, 05 (c) fc;Sf<fc3fc, FU 20 

y^i 2©ffi9ffl*j@r-^-inX'rSo cnfc<fc!K 0 

6 (a) (C^-ridfc, FUV* l 2©JggBfcftbTIW 
D»W« (F>E) 0 »#4**.tttf, FUV^l 2 
Oi5^fcfeW5«)£*^\h)*E{c3tr5hUy^l 2© 
±»©«BK*«t)TfttFOJt (F/E) «« Tlj «±fc& 

s f uy^ftfc-rso cftfcitK Fb>^i2©jg 

PtftfgtfSffiCB 6(b) fcjj^ J; 3 fc Y\sV=f- 1 2 
oSSfcufw+Mii 5*j£g;M*scfctf-ef? 

So 30 

[0084] vvy^-i 2©«r-^-iinX{c88UT 
ti, F 1^©7X^* Ftt« F^-fx-y ^y^fctett 

VXtcJ^fttSft:*, 7?#;l/fc«fcS3F?j«x>y^:/ 

^ffffl«a»6* c fc fcfc 0 ifflr-^-inx-r 3 C fc T- 

£So 

[008 5] Xtr**S/-wl/ffi|l 5<Dl8BmiCt3^T, 
06 (c) iCTTCf&vlc, xtf*^>-wl/®l 5£¥S 

W&M) 1 3tc^>Ttt, F uy?-tiaxm<Dffij&Zfc 
m. Ljs»t w- t> » c fc*hr s ±»©«£# 
•5^-ftDcotk (d/c) # nj «±fc&s„ o$t>, 

06 (a) TOH/>fl 2©ft»fc±«0«tt;*«»)^ 
ft©J± (F/E) # r 1 j W±fcft*FUV*»Wcr 
SCfcfc<fcD, (ffi»Jf) 1 3©7X^FJ± 

tcMtTt n j «±o^7x^^hfr*<:fc^t?# 

So 

[008 6] *m<D£olC&T->i-ijaT.Ltzh 

\sy* 1 2 t, m 1 oll*jg||-PKWL so 
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£HC 1 tfcttHz xy^>:7"fcJ:!?lfcSf S.£5fcL 

rt«t<, S5fca&i£mt2H*s<:fcA<-i?$s„ 

[008 7] C ©<fc ? fc, *J^©«flUiTIB©mk& 

#fSo 

W) i/VuyW&l ifc> Sgi5T*OifiEJ;t)tWPep 
T*©i®F*^t*hby^l 2*»J»U \-isyi-\2 
ftgPfc, F l 2 fctggjSSffiSEfcW fcttic© 

srt-p©«*ifto^ft«k t) ^wmm\ciii,mLi5fa<r> 

MM «7X^* Fit (titmnitm # 

r 1 j *i?gWfciS*en*i^fc#LT, H!7x^ 
h c fc -e»**ift©3(WWgfflteo 

*tf t) «flt®aaft t) ©*?©KiMlfl:*tf 3 c fc tfr- 
#s 0 hi>y?<Dim m&mmm) fc^tFU' 
y^©±a$ cstssisig) ©«E*^i&^<Lft«3i 

m 1 3 «r«fig-r s±T*aiii£*iRi±?-&s <i fc^r-^ 

So 

[0 0 8 8] Jftfc, Fl/^1 2rt©^«ft«l 3tt, 

(^3©^©^®) ^fc, ^3©^fifi»®^, mi, 
[0 0 8 9] 07, 8tt, *HSi©^ffifcfeitS#W«: 

s«©»fiax@^-r«iHS»f®0t?feSo 08 u) fc 

iJ/yavif) 2 ifcFi^y^2 2*^^n, c© 
f vvi- 2 2 ©rtgpfctt#^ H B B i/ u 3 ym (mm) 2 

[0090] 4&metBret>m2<Dmmmb.tm%z 

#ftfcT, 08 (b) TOM/>f2 2©f«3gPfcajix 

xtf^+i/+;l/figgfi}©FPy^2 2©^«%X 

[0 0 9 1] S-f, 07 (a) ~ (d) fcTjVTiSfc, 
i"j3yii2 lfc^LMPgP2 4 a*WTSSMfcl£2 
4«rE«U, F5l'feL<{i'>x>y FJaafcit) FUy 

^2 2^^-rs„ 

[0 0 9 2] ?-©^, 08 (a) fc^-Ti-pfc, gfi© 
««Mfcfflffl*fi3 CfcfcJ;t?Fb>f-22 ©MPgp^rA 
J6i?{b^S 0 «aWtlB2 5©»«fcJ:oTFU 

>^2 2©p^pgi5*)j:if So «*:, ^bias^r 1000 

ttt±»* U < tt 1 10 0 1CfiU:T?a{fcf S C fc fc «fc t) 

Mp»3-^-©ia*¥a*** < n&mit? s c 
nrsrc-ifc'?, E^wpgp^«^fBfiKT'f So 

[0 0 9 3] *bT, KfkS2 5£HF7ki8?fc§S!fcJ:S 

x-y^-y^afci^^-rso cniau, npfftf 

JC««^ftFbV^2 2 3&««ffi-rSo *©«, 08 (b) 



(13) 
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<ot%, 3i¥$*i'*)m2 6ic£K) bUy?22<DM 

nmmtfZffiic h u>f 2 2 <D&mc*v$*i'*)i 

C0 0 9 4] *LT, 08 (c) 

+^;Hi2 6<DTObffla*fT3o *0jT*t>> mi, 
2<onm&mtmmc mm2 3<D7x^bmcm 

[0 0 9 5] Sfc, *^IJ<DJ:'5{ChU>^2 2C>g8Pgi5 

(g§ 4 ©nsfsojg®) mcs m 4 ona&jeit*, is i ~ 

[0 0 9 6] 09fi, *HSS©^®(C43^S^»«:S« 

f - 3 2 OMP^fcfBE^oS^ h \sV=t- 3 3 *J»*LT 

[0 0 9 7] £-f, 09 (a) {CjjVT,};-?^ 
«®3 lfc»UBfa©J6IWi»«fc**>«T h U>fx 

y?y?&ft\,\ buy? 3 2 $fc, vx 

[0 0 9 8] fLT, 09 (b) {C^"T «fc 5 fc, HA. 
^hUV^^-fC.fcfJl^XhtlOVX^S 4* 
S„ COVX* 3 4 14, h UV*matKW 1 <fc *> 
j£l/'>ffl«J!><WPUTV3. BP'S, ?X^3 40MPISW 

2 tt h UVf-MPfflW 1 <fc D**^ 0 

[0099] l/^h?^^3 4TK7^Xy 

^>^Saa%tTl\ 09 (c) tCTfiTZvlC, bUy? 

Mu®*tfctf s h uy? 3 3 A^^^nSo 

[0100] C£?\ bUy=?-3 3<D&)&m®<Dy'(X 
lC-0^X9RTZt, «W2tthU>f-3 2©MP(iW 
1 jf£L2tehU>'^3 2<E>$SL l<fct>l£ 

[0 10 1] *i3, ffiPSBcDX-y^y^Ma (hUVf- 

3 3 ©J&S) tt, h Isy? 3 2 OJoXXSOWt^o T 

<OJ&f8.<Dtcib<Dx.y f-yy&MZft? C £ fc&S„ £ 
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« 3 1 »c h i/vf 3 2 *«jft*-sfti*fin*-«tte> L 

(SSOHttDJHB) S5<DHSfi^||*, 3?1~ 
[0 1 0 2] 01 Ofei, *^SSO^(Cfe^S¥«»S 
lfchU>^4 2*Jg)W«. C<DtZ. bl>y? 4 2 

<D3.v=f-y*f-?x>;T-tbzmm4 3^ufe<. * 

LT, C©tBiT*xlf**^/b/£g£#xe**^-v 

^ig(DX'y^y^vx^fcffl^fcM4 3<D±mrcit 

-®*«Uft«®t , xi;^i/-v;Hl4 4%^T«. 
•f 3 2^ I- UVf- 4 2 OrtSffilCfe^Tttm^i/U 3 
V4 4 atffigfif £*\ K{fcffii4 3±Tn±»|£4 ion 
?EB©flHBWI&tifcV>fea, KfUR4 3©±»lctt 

3 >4 4 btfjSK-rs,, s/-c, b\sy*A2 

<DMPgP*S<*xlf^^>'^;l'K4 4»WUR4 3±fr 

[0 10 3] C<DJ:5fc:KtrC\ HC 1 feL<U4H 2 # 
X#Alc«fcSx<y^>^fifr 0 -r«fc, MtA^Ua 
V (4 4 b) t4*^f B fCifci|iUTx<y^v^U-h3!»^ 

h uy* 4 2 ©jsgpcoftif *Battoxtr 2 

*f*im (4 4 a) (CjtttLTPlPflSoeBftlSaS 
<0xtf^i/-^;l/K (4 4 b) ©x-yf-V^V-MS;*: 

t<> tBmmic fflnffl<Dmsm%:x.v¥-y7%®mc 
vzyzmmiimzTZ s c 

30 [0 10 4] ®{fc§IVX ^ 4 3 %SL/-=« 

ffi-pxtr^^^;l/^g$^i:, HClfeL<t4H2 

zm^K. b uy?fflnffl<Dmm$ix-"; =f-y ?wm&£ k> 

mmWcfi 3 ) c fcjbi-et « (MpgpcolS?x>y *y>f®. 

^ r t u 3 yftrnm* tz&mimtmmco® 
[0105] ?5tc, ffliixif^^-v^g^cxtr 

40 AWiiJIt OmrXhy/t) t LT h UV^-)Mlc«lr^r 
?)iniil»JS©^i±%05ci:tfT't5o ott), SffcM 

it~yv aymamLxmmi^-bff&^tctb, mm 

4 3*««HLfclWjfitTWJi*H*±"r*Wtt*fflt^*o H 
ait. F5-Yx>y^-V^jsn ! atJ;5x-y^M-y^tJ;t) 
xif^+yt ;bfl<DSB¥S<t:^tf 9 »&lc fe x -y y 

[0106] ftfe, aj»o<:fc4*«6±atfcJ:3te, 
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(*6©3*ai©JB» )|6<DJlMBMtt, lf§l~ 

5 vmm&mtvmm&z* iMeswrr*. 

Co l o 7] 0 1 i « % ^jMo£g&&tfS2NM*S 

«<ossxe^T«tBsiM0t*feSo si i (d) te 
* $ ic v wmm&m&?% *s y 3 >sc am 
wjavws) 5 1 fc h uy?s zimmstu c<o 

[0 108] *f\ 01 1 (a) tC^f*^ J/»j3 

>s« 5 1 i£mzmtm%&mi,& sttzmmoo. 
micffiwomzo) h uy? 5 2 *^-rso c© huv 

a«St*So *©m> h 5 2 F«1^46ft:»R 1 ± 

icmh^f^^fummi^ u^f^y^nms 
jsstcj^a&tfitr. *©*£*£ lt, fflfttttrsw 

fcg!ttT<5a&*& (f) ttf}iBomi~4©HSfi« 

CO 10 9] filT\ 'jgfcijgftfcfekvrtt. 01 1 
(a) lcnk?£t< hP^5 2©rtg|5{cffliixtf^ 
^+/t/j8fi2«&T h 5 2 ©cfifcgWc "-T" #£3 
tlT\ Hi 1 (b) fc-^-T <£ 3 KU>^5 2F l 35r 

t h uy* 5 2 oi^SPf afeiitfo 7^;i/7r xi/y 3 

>IK5 5 ©^pcMLTtt, LP-CVD I03^tfm 
tfXfcLTSi H4 % ^•vU7ifXi:LTH2 Zm^X 

6 0 or«Toffi«-e«ilS**ci:fcJ: *)»<W*. 
ffiST^KT-i&Sfc&a&ttteMFT- S 

© ©fffcfcaiiRrtrr-fc*, 

CO 1 1 0] 9f«t|«s 011 (c) (c^-rjc^fc, L 

») tn^^tfi*a5©^^8B»3b^a5ns 0 c 

C T\ B«KIS£<&S fc*(c« 9 0 0 tJCLbff * U < tt 

1 1 oomtoi&ttaiwewp**. 

*iWfc+«WBJH*L P-C VD*©*E»H«-c?0 
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CO 1 1 1] *LT, 011 (d) fc^-r«fc9f^ 

4, 5 6©§s©¥ig{t:*ag*fT5 0 0 1 1 r-it 
x tr ^ * 5 4 oismmc 7 *;i>7 r x y 3 > 

15 5 *J«iW*C fcte ± t> h 5 2 rt£a*i^ 
fctf, xe**S/*/HB5 4*ffiflHM*fc7*rt>7rX 

*s y 3 y» 5 5 ©#-? h u>f-a^&*fcfr-5 c £ nf 
ru «±©iS7x^^h©ii6gJiAni^ToTt<J;v^ 

*) o 

CO 1 1 2] C©«fc5fc, *HSfi»tttiTia©#®** 

2 rt*^i&fe»R 1 ±{c7^;i/7rX'>'J aym 
20 55 i&^LT b uyf- 5 2 ©rtgp^a*^, ? 6 
tc> ^aafci»?7 ; e;i'7rxj'y3>W5 s^hss 

««**j:i:teJ:*)J|WtilffcU ^ «S5 i±©# 
^^U3VK5 6©Sffl^Sft:Lft 0 «koT, 7=e 

)i? 7 x-y y 3 ym 5 5 ©figjittfliaT-ff ? fcj&a&tt 

(CttgnTfet), Sfe^ M^^5 2©Wittlffi*>?.«ffi 
tffi&SttS**, SfflS/S-ett7 ; t;l/7 r y 3 
»**^ B B B ^©aiiA^fc*So ?^tc, 7Wr 

so x 3 yj^5 5©«»«tea:a««WfcgaM«i*'r 
zt>\ ^mmm'ti? c tic* 0: m©f;wx 

(d) Mx>^5 2«> |S^T?©1J: 9 feMPgPT*©i|l 
!b^«,©fr«fc, h lsy?<Dl£3 (MtiiMWD fc 
*fthU>^©±g|5 («£*E» ©«E*^^*t< 
•rscttJ;?), WP«W»iS}8«9 % l^*Wc7^;l/7r 
Xi/VayM5 5<D«Bitt*ia±«**i:i:*»giia* 

So 

40 mmmm<mm^\ Bi&Lftmmm&tzc 
x ^> y 3 >k 5 5 o«B&tt*iai±s-e:ic t ^r- 1 § 0 

(-) M^y^^I+lfCfe^TM^yf-x-y^^^ffl 

a^nfflf «Mt»b< awe 1 (§$fctt«»@i© h 

L/y^©MPgP*x-y ^y^-TS C t fcj: 9 WPSP^K 

Jfs<ii:T-7 ; e;i'7rx->y3yK5 5©a&ft£ft± 

^•arSCfc^'Pt*. ^«Sx blsyl-5 2©±gP©X>y 
^- vyjaati, MPSB©"!*' h L/>^ 5 2 ©iS«fc !3 *t 

50 <, i'vf^"K«H/yf 5 2©^^<fc<j/h?<-r 
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(*) TWr^^'JnviS soffiMlHcxe** 

(h) h^y^5 2rtg|J{i:xi;^4 i ^^;Hl5 4«OT 
tcfct), xe**i/*;i/jga&&#tefc»SMpgp<Dg| 

(*> cc-e, xtr^'>^;i/p5 4ox<v^>^saa 
cu) iif^i/t^ (54) ©^jaatxe^ 

**;HR (5 4) <Dx.y?y79B,m*3tmcn5 ztlc 
£9, xe^^^^;l^fti:x<yf-y^©ai:^»^L 

(?) 5 4 0)i$smmicl3^Tli, '$> 

^+7HB5 4 €>i>y f-y^SaSfCfe^Tti^ft < i: fcx 

t & 3 SiaT-p<ox <y ^ y yjaa^ff d c t i*m%ix>h 



fc^igss/yny^jsgu x-y^y^jaafcfc^Th 

VIST'S* hl^^$X8®x>y?;/yvX* 

tfflv fcK<D^sp*^s t fcttirex tr * +^ + ;im 5 

*, h u>#Wp^ox^^i/+;i/)ioMSft^i«ii± 

[o i i 3J Sfe, ffio^tfcUT, 7*;i/7rx->y 
3> , ^*B^tr*/'cJ6©HiasfSiefc^^T^ 7* 
;i/7 r x5/»j n 5 5 (DWkam t m-vimmmpi 

©#««:<6iinl<iT*^;l/-7-y ht|&l±-r« 0 §| 

54, 56 <mm<v wvtmmm** l < u k^-c x>y 

^>^«Sitei4ky ^^(Ct Off 5 i: jfte, x 

on 7 <omm<omm) % i <ommm., m i ~ 

[0 1 14301 2,1 3tt, *IISfi<D^g|tCfeiJ-§# 

( c ) tc^-ridfc, *wt&*mtr*i'V.=ii& 

« (*^S^U 6 1 fc h>V^ 6 2 

n, C<OKl»^6 2 OrtgPtCtt^^i/ u 3 >k (t£ 

«st») 6 3 ns 1 1 t>tt®pmteimm>em 

6 4*<SJ&i2 ! 3-nT^*o *m«i^6 4ttttft)l6 30 

fc, %t&<DCtrj-tf^ gffi 6 Hi NST\ ffi^»6 3 
ttPSTfet) (fe5W±»«H±PST% ffif#6 3« 
NM) . ^(DWfflfc P tim&ffBf&Ztls r/WX« 

[0 11 5] S-f, 012 (a) ~ (d) lZ7jkt*5 
{C, ~>Uny»g6 UC||ffcKi6 5^fS^TS8Pg|56 5 
a ^e.x-y^y^fifiv «fC»«:^L«fe5 fcfSdf 
S©fif«fc:3ig(Dgii2T?M^v^6 2%^fig-T5 0 X<y 
^^^{Ctt K^'Tx-y f- V^at L < It 7x 7 h x>y 

40 t- vytmv^-f n^fct * suffix -y ^ y ^jaa^ffl 

[0 1 1 6] ^LTv 013 (a) ic^t^dlc, llf 
$*i>'*)l'm&mici; 0 h UVf - 6 2 I*3£^l6fca&6 

1 ±txt!^*i/-v;Hl6 6«:Bfi2^So xtf^+i/-^ 
;l/^6 ecDfiScgXStCfe^Ttis SXgtfet,->T h 
f-6 2 Aic»«m|6 4 fcSAfctFfcfcfc, Hf^^y 

t;H6 6iih i/yf 6 2 ortflftjta?^ ^tcl± 

so [0 117] ^<Dm, Ml 3 (b) ICTjkt^vlC, xtf 



(16) 
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9*is*m6 6<D±lcmMtm<Df& mWM) 6 7* 

^rtfflStcSIlP 6 7 £S4b&&&tfe. YVVf-QZftV) 
ffli&&#£fT-5o (6 4) fcLTWu 

H&ttlcffi^mfcbT/B^ns&JStfsft (£g 
H) . UttWtCfcfcA U Cuf«^5o fc/SU 
M'y^rtgBtc^y 7* T i N^©*ffi£fig 

tf-£t3 0 A 1 fcO^T«X/W*y >^«g^?cDP 

VD^cvDffifcj;t)figp-rsi:f:^-ef, aiitt-f io 
mmzmic? z rob, immc 6 o o °cmm<o®M 

S£ff d C fctf S3: U\, C u (CO(,>Ttt Cu^-^S 

[oils] ztc, mmmuntLxit, &mti>>v 

t±, T 1 ^Co, N K W. PcL P t^grffl^SCfc 

£0 h VVf-6 2 rttctias^ ^^©H&M (3 0 
0~9 OO^C) IC&Qx.VZJri'Vfome 6CD-ggi:S 20 

a c t vmwmwwB* % rctb, mm t l t h l> 

^•6 2©rtg|5%^ca*iitrcfcjb^i:*5 < , $ 

z rctbmmmvwtiLttt zmwtffflm^z c turn 
[0 119] mrnmtLT. mwrnrnto* » 

MmtmmmXLhuy^mcmt^o cos 

cfctfojag^fc^o fcfc, c©ii^ xtr^+'>+;i/ffi 
6 6©if«Si:^S->y 3y<Dmnw%~mz-&% c 

fc^igST'^So Xtf**->-v;l^6 6cDJi!^I 
?#*fci{>fcV $ 1 OjtBMBeWf Tffflt>ft-H e 1 <f>hi 
[0 12 0] <!©<i:?{C, ffl^lS«fcfifti;LT, IfcM 

®'>ft<i: 1 t»^-rn^io5rffl^S 0 cti6*ffifflf* 
<: tfc<fc 0 «K£*tttf&£'Pft&ttlc t^llf 
fWaWftiH***. ffi|S*6 3<D3|ftSfc|II-<D 

«fc 6 3 <D&m.WZmfr% Ct&T-ZZo 

[0 12 1] *LT, 013 (c) fcjj%fj:$te, tt£ 

6 1 <Ds.\?**i/* time 6i5&xsmwm6 7 <Dmmz 

WBfcJ:9¥S{fcLTJ»«fcJ:*aS«lt<LT\ «I so 
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;t£tt&^<0{c*fLTs iB7X"^<Q¥SiWI (Sfk 
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